Safety Index has been considered as an important quantitative method used to track safety changes, ranking a problem and also helps in facilitating the decision-making process. The main objective of this research was to develop a new safety index for the workers of medium scale manufacturing industries of Punjab using Delphi method with involvement of means and weights of the factors. To check the validity of the factors content validity index (CVI) was used, by taking expert opinion. The reliability of safety index was also examined by the analysis of data collected from 30 medium scale iron and steel manufacturing industries of Punjab, 10 workers were selected from each industry in order to fill the questionnaire. After calculating the results the standard value of safety index was found to be equal to 21.02 and the analysis of survey data suggested that all the 30 medium scale industries were below the standards of safety index. It means very less safety measures are maintained in the industries of Punjab and the working environment is found to be dangerous and unsafe for the workers of these industries. The main reason behind this scenario is the lack of knowledge among the workers and the greed of owners who don't want to spend money on maintaining the safety measures.
Introduction
India is a developing country and industrial growth has added a lot to the development of Indian economy. Small and medium scale industries have played a vital role in development of India by enhancing the goods production rate and also by providing employment to the larger section of people. With increase in number of small and medium scale enterprises, number of operational injuries or casualties has also been increased.
According to the WHO, in each year 3.5 million deaths happen due to the accidents in the workplace. According to the ILO (International Labor Organization) in each year about 50 million job related injuries happen in the whole world. And in every 15 seconds, a worker dies due to the work-related accidents.
As per the data provided by DGFASLI in the year 2012, there are 1383 fatal injuries (causing death) and 28441 non-fatal injuries (not causing death) occur in India. According to ILO, in each year around 43,000 people die in India due to work related problems [1] . The increase in number of operational accidents can be attributed to carelessness or lack of knowledge (about safety parameters) among workers and owners of these industries. The direct or indirect losses due to work related mortality and morbidity of workers have made this problem a major issue of vital importance among these industries. There are many industrial accidents occurring in India. The Bhopal Gas Heartbreak (1984) was the whirling opinion in the antiquity of safety in India. The numbers of occupational accidents are increasing day by day [2] [3] [4] [5] [6] [7] [8] [9] . In case of Punjab, if the numbers of factories are increasing then number of accidents is also increasing as presented in Figure 1 .
The development of Safety index has always fascinated researchers of current era because of its ability to impart changes to the functioning and working environment of various sectors. Although, many researchers have tried to develop safety index for various areas for over many decades, but to the best of our knowledge, no such study has been undertaken for Punjab region. Different methods viz. (Delphi method, Logistic regression method, fuzzy logic method and statistical analysis method using SPSS) for development of safety index have been reported in literature. Our work emphasizes on the development of safety index for the medium scale industries of Punjab region 
Content Validity Index (CVI)
Content Validity Index (CVI) is a method used to validate the content, or in other words, used to check whether the factors coverall the disciplines for concerned area of interest. Six experts participated for content validation from medium scale manufacturing industry. Classification of CVI has been represented in Figure 2 .
After the content validity, questionnaire has been developed for expert opinion to develop the safety index using Delphi method ( Figure 3 ) [18] [19] [20] .
Determination of mean and weight for safety index using Delphi method
Selected valid factors were used to take expert opinion on the developed questionnaire by Delphi survey method. The questionnaire was filled by11 experts on the basis of 5-pointlikert scale i.e., (1=strongly disagree, 2=somewhat disagree, 3=neutral, 4=somewhat agree and 5=strongly agree).
Pi is the experts and Dj is the factors as fij where i=1 to 11 and j=1 to 16. Where i mean number of experts and j means the number of factors.
The calculation method has been represented in Table 2 .
There are several steps while doing the Delphi Survey:
1. Select the relevant experts of the respective fields, who will fill out the survey anonymously. using Delphi method. The principal merit of Delphi method is that it depends upon the judgment of selected experts after series of intensive questionnaire (keeping current scenario in mind) and does not rely upon the previous data available [10] [11] [12] [13] [14] [15] .
Classification of different enterprises According to the Micro, Small and Medium Enterprises Development (MSMED) Act, 2006 for the manufacturing sector with respect to number of employees and investment has been represented in Table 1 [15] [16] [17] [18] .
Methodology
This study emphasized on the development of safety index for medium scale manufacturing industries. A total of 300 employees participated in this study who worked in 30 different manufacturing industries of Punjab, in order to collect required data for development of safety index.
Safety index is a measure of safety parameters followed by a particular manufacturing industry. Following are the general characteristics possessed by the safety index:
a) It should cover all the factors related to the occupational safety of workers.
b) It should provide precise and accurate information about the safety culture and its advances with respect to time.
c) It should provide platform or have scope of improvement in present scenario of occupational safety (Figure 2 ).
Identification and validation of factors affecting occupational safety
After following the above said methodology (step 1, 2 and 3),
Step 1 Literature review
Step 2 Identification of factors related to occupational safety
Step 3 Validation of factors by norms and expert's opinion
Step 4 Formation of questionnaire for data collection
Step 5 Expert's opinion on factors by Delphi method
Step 6 Analysis of data and for safety index
Step 7 Development of Safety Index 
Result and Discussion
By conducting CVI, nine factors and thirty-seven sub factors that are necessary to be in the workplace for the safety of the worker were finalized on the basis of standard acceptance values of F-CVI and S-CVI i.e.,(F-CVI >0.078 and S-CVI>0.98). Numerical values of F-CVI and S-CVI for validation of above said factors have been represented in Table 3 .
The mean values of the score obtained for all the factors and sub factors related to occupational safety in medium scale manufacturing industries of Punjab has been represented in Table 4 . As per expert opinion mean and weightage of all the factors were obtained and the data was utilized for the development of safety index. Mean and weight values of a particular factor represented its importance and contribution in operational safety culture. As per the data represented in Table 4 , Personal Protective Equipment (f 8 ) and hygiene factors (f 9 )
were considered as most important factors (highest mean and weight values) of occupational safety. The calculated value of safety index using Delphi method was 21.02 (Table 3) .
Industrial implementation of safety index
A questionnaire consisting of 37 questiones was designed to check the level of safety in 30 medium scale manufacturing industries of punjab. 10 workers per industry participated in the process of examining the reliability of safety index. The maximum value of sfatey index was found equal to 16.04 and the minimum value was 11.16. the average value of safety index in 30 different industries was 13.29 and the value was quite less as compare to stanard safety index (21.02) (Figure 4 ). So the occupational safety culture among the medium scale manufacturing industries of punjab is very poor and it has been observed that it lacks in following safety factors:
• Personal Protective Equipment (PPE)
• Occupational Safety Services
• Organizational Attributes
The above said factors should be taken care of and consistancy in the remaining factors is required in order to provide safe and healthy working environment among the workers.
Conclusion and Future Scope Conclusion
Saftey index is developed for the medium scale industries of punjab using Delphi method, and the value of stanard SI was found to be 21.02. On analysing the relaibilty of SI among the MSMI of Punjab, it was observed that safety culure was very poor and the operational safety of workers lacks primarily in four major and nine sub-factors. Operational safety of workers should be considered as a major concern and the improvement in safety factors is recommended for the better safety culture in the medium scale manufacturing industries of punjab. Table 2 : Delphi method to calculate the mean and weightage.
Calculation of Content Validity Index Value

Main Factors 09
Total Sub Factor 40
Factors Having F-CVI > .078 37
Mean F-CVI 36.32
S-CVI 0.98 Table 3 : F-CVI and S-CVI values for validation of factors. 
Future scope
• A similar application can be devised, developed and analyzed by replacing the medium scale iron and steel industry with another type of industry i.e. hand tool industry, fastener industry.
By taking the different kind of factors into consideration like vibration effect, hearing effect, temperature effect, etc. we also can proceed for further research.
